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(57) [Abstract] 

[(jonstitution] AWth following DNAregion, with no i 
ntracellular of strain which belongs tothe £ coli and 
Rojp7 =3 deposit (Rhodococcus) being attached 
rq)licatible diuttle vector plasnid . 

(A) With intracellular of Rhodococcus sp. strain duplic 
ation growable DNA region . 

(B) With intracellular of E. coli diplication growable D 
NAregion. 

(Q DNAregioxi viUch includes chemical resistance ge 
ne. 

As for (A), it can use DNA region which is contained i 
nplaanid pNC5p0orthepNC903 of strain 
derivation vMch belongs to no cull D. off ^ jpl 1 ^ 
bacteria 

[£fkct(s)] Beii%arq)licatiblein^chinsi(teE.coli 
andRojp? ^ v depositbeingattadied bacteria, you 
can use for breeding inprovmiait of thoricroorg^nian 
wliich it can utilize in industrially. Especially, making 
use of cleavage site due to restricticai oizyme of 
plasnid pNCSOO orthe pNC}903 , it can introduce 
can decorate inported I^IAfragaEnt, canutilize in 
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development of nan/usefid plasnid vector. 


Psi\ 
phi 
indlll 


EcoRI 
PstI 



Sacl-' 
EcoRI > 

EcoRll 


Xbal 


EcoRI 
Sad 
Kpnl 
Smal 


[SH^m 1 ] :kmmRlfo Ka (Rhodococcus) mizm 
KpNC500sel^^^pNC903;t)^bS^f*^•5--3(D:^^ 

p^v^ummm^isiDNAn^ts (b) A!sm(omf&i^x*s, 
si«sior«g<fDNA«iiat. (c) sisijiHttiie^^^fcDN 


m^m 2 ] ( B ) :kmm0>mfi&[^v^simBm^i3i d n a 

mm<. aitt:/5X= K PHS6299. PHSG298. pUC18 RXf pU 


a (HI) -e^^FtiS^^^XS KpNC5403 o 


(02) -^55**14^5X5 KpNC950l o 


[aain<s)] 

[Qaiml] Being a rcplicatible shuttle vector plasnid a 
ny intracellular of strain which belongs to E. coli 
andRhodococcus(Rhodococcus) beii^ attached to be, 
plasnid ^ch designates that with intracellular of 
bacteria strain which isccxitained in plasnid of one 
wWch is chosen fromplasnid pNCSOO orthe pNC903 
of strain derivation winch belongs to (A) no cull D. 
off *> jpl 1 bacteria belongs to and Rhodococcus 
being attached thediqjlication growable DNA region 
and DNA region which iiKludes (Q drug resistance 
gene arecontained with intracellular of duplication 
growable ONAregion and (B) E. coU asfeature. 

[Qaim2] (B) Plasnid which is stated in Qaiml wlii 
ch designates that it is aDNA region wiiere with 
intracellular of E. coli diplication growable DNA 
region^fromhegroip which consists of riiigshape 
plasnid pHSG299, pHS(298, pUC18 and the 
pLJC19 is COTtained in plasnid of one which is 
selectedincludes replication start of and said plasnid 
as feature. 

[QaimS] Molecular wd^ is £^oxinBtely 11.0 ld> 
p and and plasnid pNC5403 wMchis^wnwiththe 
restriction enzyme cleavage iti^ (Figure 1). 

[aaim4] Ntolecular weigjit is qjproximately 6.3 kbp 
and and plasnid pNC9S01 winch is ^wnwiththe 
restriction enzyme cleavage m^ (Figure 2). 
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[Description of the Invention] 
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. RhodococGUsfiCca-r ^a«tc<DiU^F^'e1fiSorfig« D N Afi 


[0002] 

7;u:t-a:^p/<>:i-4^vK (TFPO) O^mtiiiiizmmi tiXl^ 

^7.^ h\ fiPti Nocardia coral I ina(/ 7 - ^^U — 
:^) B-276 (PERM P-4094) K pNC500(iftM¥ 

5-244953 '9^IS$#Rg) Rhodococcus rhodochrous P-l 
1-123-1 (PERM P-14193) ^5R(D:^7X5 K pNC903 (**M¥6-7 

3795 ^BMm^^^m) ^n¥fi^mLfzo ^tz. pKp*;;:^^ 

:J-:? /N'^xy^fP v-(J.Bacter loL) 170.638( 
1988), 7:^^-fK 7>K x>y\W PP« V^'^U v-f^^P 
/\W:fPv-(Appl.Environ.lllcrobiol.) 56.2818(1990) . :^ 
^X5K (Plasmid) 23.242(1990) ^l::»«A<«S-**iTl^'& 


[0 0 0 3] Lt^L^t<h. tHI&t^Zfv^^ K PNC500 iklf 

iz PNC903 K*«fey«^$tfCi^^y *;^x-r^•:7;i- 


[Field of Industrial i^lication] This inventioaregpids 
rq)licatible novel dwttle \ector plasirid any 
intacdldarofstrainA^di belongs totfae Kcoli and 
RbDdocooos beiog attached. Furtfaanxxre details are 
included l^plasnid pNCSOO or pNC9Q3 of thestrain 
derivaticHii^ch belongs to no cull D. off ^ jpll ^ 
bacteria^hiding DNAfiagOEnt yJUdi contains 
leplicatible DNAregion with intracellular of theDNA 
fragprait and EcoU^di contain rq)licatibleDNA 
region with intracellular of thestrain vildch beloqgs to 
Rhodococos bei]% attacfaed, regard diuttle vector 
plasnid wfaichbecmcs. 


[Prior Art] Uitil recently, Nocardiaceae and Rlxdococ 
cussp. or other no cull D. off ^ jpll bacteria^^ch 
are separated from in soil oxidation doing olefin, it 
isknown that epoxide vMch correspond are produced. 
Nocardia* ^ rally':^ Nvhich is separated from in for 
exanple soil is utilizedin production etc of optical 
activity epoxide or trifluoro propene oxide (TFPO) 
with propylene as thecarbon source. These conpound 
are used for broad range as process raw material 
intermediate of synthetic resin , the pharmaceutical 
and agriculture or other cxffo^jic choiical product. 
Making use ofno cull D. off ^jpll <^ bacteria A^ch 
issq)arated froninsoil of these, for strain inprovemoit 
on that of .development of host-vector system of no 
cull D. off ^ jpl 1 ^ bacteria >\iiidpoKesses 
qx)xide production ability was ejq^ected from time 
before. Etevelopmentofvector which is suited in order 
to designate th^enicroorg^nismas host is not 
excessively seen You discovered these inventors, 
from epoxide producing strain v\^ch already is 
classifiedinto no cull D. off ^ jpW -^ bacteria, 
plasnid of applicable 2 kinds, namelythe plasmid 
pNC!5(X) ( Japan Unexamined Patent Publication I^i 
5-244953 disclosure reference) of hiocardia corallina 
( Nocardia * =3 rally :^) B-276 (PERM P-4094) 
derivation and plasnid pNC)903 ( Jq>an Patent 
Application Hei 6-73795 ^)ecificaticHi reference) of 
Rhodococcus liiodochrous P-II-12 3- 1(FERM P- 
14193) derivation patent application were done in 
host-vector system of no cull D. off fcjpl 1 ^ bacteria 
In addition, porticHi of Rhodococcus sp. is designated 
as host, theseveral exanples only is rqJorted to 
journal of bacteriology (Journal of Bacteriology 
(0Q21-9193,JOBAAY)) 170,638(1988), Applied 
and en bi-Ro maltha jpl 1 microbiology (i^lied 
and Environmental Maobiology (0099-2240, 
AEMIDF)) 56,2818(1990) and the plasnid (Plasnid) 
23,242(1990) etc as development exanple of host- 
vector system 

[0(X)3] But, many of plasnid of no cull D. off is jpl 1 
A bacteria derivationwhichisrqxwtedfromuntil 
recently excludingplasnid pNC500 andthepNO03 
vkich description ^ve are done, only can desigqate 
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[0004] 

mitmi.tLxmmx'^mmu^<7 9-::fv7.z i-', ip^ 

RhodococcusjglzSf'SStttrorBKDv-V hH'<.'7^-zf 


[0005] 

% K pNCSOO &t; K pNC903 ^fflt^T. 


[0 0 0 61 *a50^(D^^XS Kl*. 3?<D (A) (C) COD 
NA«lsl*^*L. *HB&lJPK3^/*X(Rhodococcus) B 


K PNC500 aiM*pNC903 A>batftiS-0(D:^5X S K(C# 
RhodococcusBfzg-r^$aB^<DIU8&(^X*tgSlii 

fiRrfig^DNAfiJit. (B) izfmoimv^'^mmmmi 


only thqxjrtion of Rhcxkcoccus sp. as host, it was 
son£thipg. Because oftbat, be able to apply 00 cull D. 
ofiTis jpll AbactQia,ofawida'raqge,ashostfiQm 
qx»d^ produdpg mcrobe of host, breeding, 
toinprove can utilize nicrooi^^nismdevelopmentof * 
new vector plasnid is stronglydemanded in order. 
Especially, it keq^s beii^ ^le to ^ly no cull D. off 

jpl 1 «M>acteia as host, develqiment of vector 
plasnid of useful qyclic Js stroqgjiydenBnded as host 
also E coli as sbuUe vector plasnid of E coli - nocull 
D. oflF*> jpll bacteria \^lieredipficatiQn is done 
vector plaaiid namelythenocull D. off jpll A 
bacteria and ai^ intiaceUuIar of E coli wUdi it 
canapply. 

[0004] 

[Problems to be Solved by the Invention] This inventi 
on is something which it tries to solve above- 
mentionedproblem objective of namely, this 
invention it keqss being able to zppXy no cull D. off 
^ jpl 1 ^ bacteria as host can apply also E coli is to 
offer thenovel cyclic shuttle vector plasnid where 
di5)lication is done novel vector plasnid namely no 
cull D; off ^ jpl 1 bacteria and any intracellidar of E. 
coU which as host. Especially, it is to offer plasnid of 
novel cyclic which is ised as the^mttle vector plaarid 
with E coli and strain which belong3 to 
Rhodococcus being^ttached which is a no cull D. off 
jpll bacteria 

[0005] 

[Nfeans to Solve the Problems] As for these inventors, 
Thing which designates no cull D. off *3 jpl 1 
bacteria as hostto do, In order that useable novel 
plasnid is developed in DMA rearrangement, diligent • 
researchto do, these inventors already to discover, 
patent plication it did, newprqsaration it did novel 
ring sh£^ plasnid iiBking vise of plasnid ,namely . 
plasnid pNC500 and plasnid pNC903 of 2 
kinds which description above isdcnne, that it 
introduced into intracellular of mtcroorganian which 
belongs totheE coli andRhodocoocus^., wiien 
bacteria whidi is acquiredwas cultured, it discovered 
&ct that this said ring plasnid is 
di^licatedregvdii^wiiicheverhc^^ this 
invention. "* 

[0006] It is a rq)licatible sfautde vector plasnid any intr 
acellular stram where plasnid of this 
inventioncontainsDNA region of next (A) to(Q, 
belongs to E coli andRhodococcus (Rhodococcus) 


(A) It is contained in plasnid of (Hie winch is chosen fr 
omtheplasnid pNCSOO orpNC903 of strain 
derivation which bel(X)gs to nocull D. off is jpll A 
bacteria with intracellidar of bacteria strain which 
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[0 0 0 7] *«M<D:fTXS Kf::$*tt4. (A) 
-<:*-7;r;UAfflBr=S-r«B»S«0!):/^X5 K pNCSOO S8t\ 
PMC903 t^i^mii*li-^0:f37.^ KfC-&^&*tl. fioR 
hodococcus Sl::SrSfflS*fc<Z)«aiSrt-e1fiSlii®RrtgftD N 

A««[*, K)&^b^^l(B8«lc.fcy«ydi^^^SD 

NABr)^r-efcy. d?«<i:t Rhodococcusaf^BfSattaate 

fc. K pNCSOO it. Nocardia coral Una B-276 (F 

ERM P-4094)«^S«<7):^7XS KT?fey (ttlB ¥ 5-244953 
^i:^fB^#SS) ^ K pNC903 it. Rhodococcus rho 

dochrous P-l 1-123-1 (PERM P-14193) «;^3R<Z):^5X5 Kr* 

fey. "tmmmm^m^msRum^izTikto uis. z^^Ts 

5 K pNC500 ^ffi^-rS Nocardia coral Una B-276 (PERM P 

-4094) mt. jimm^m^^n^jimmM'^mz. si^s 

^ PERM P-4094i:LT. K pNC903 ^) 

Rhodococcus rhodochrous P-ll-123-1 (PERM P-14193):^l^. 
PERM P-14193 tux. ^-^i-f tiSK^titl^So 


[0 0 0 8] *^p^<D::^^X5 Klc#$ti>5, (B) ;^ 

ia»«i::*y«ya5**t4DNABr>%-T-fcy. Katti^^xa 

K(7)«S!i8JS^tLT^*ffl-rS(CRI) DN A^iitf^a^-r^D 

KirLT. K pHSG298. pHSG299. pU 

CIS. pUC19 lf*i]^»I(Z)t,(DtLT«l7i^"C$5o Ctlbl^fllCD 
:f ^7. 5 KfZ&SISSiBte^i: LTftfflf S D N A$iia(ORl) 
I*, fi^ilii. K pHSG299(zfci^rri. K 

(r>uwmm^m (05) ±(z^Jl^■coRl i:Efsp^^•e&y, k 

PKSG298. PHSG299. pUC182^t;pUC19 0»IBB#f^%BI$. @5 

xt;gi6(z-f-tL-etv^-ro z^hom-r^it. ^sawx 


bel(S]g3tothe and Rhodococcus being attached 
diplication growable DNAregion , thediplicaticHi 
growable DNA region , it includes (Q dn^ resistance 
gene with intracellular of (B) E. coli DNAregion 

[0007] In plasnid of this invention it is included. It is 
contained in plasnid of one ^^ch is chosen &om 
thqjlaarid pNCSOO or pNC903 of strain derivation 
>^chbelcHig? to (A) nocull D. off jpl 1 A bacteria, 
rq)Iic(Hi regicm where duplication growable DNA 
region is DNA &dffrsssA wiudi is quarriedout from this 
saidplasnidbyrestrictionenzyme with intracellular of 
bacteria strain whichbelong3 to and Rhodococcus 
being attached is necessary fordiq)lication 
niiltiplication with strain intracellular which at least 
belong? to Rhodococcus being attached is included, 
if is, it is possible to be a entiretyof said plasnid, or to 
be one fragment is possible. Furthermore , said 
plasnid pNCSOO is plasnid of Nocardia corallina B- 
276 (FERM P-4094) strain derivation andthe { Japan 
Uiexanined Patent Publication Hei 5-244953 
disclosure reference) , in addition plasnid pNC903 is 
plasnid of Rhodococcus rhodochrous P-II-12 3- 1 
(FERM P-14193) strain derivation,the restriction 
enzyme nsp is shown in Figure 3 and Figure 4. 
Furthamore , as for Nocardia corallina B-276 (FERM 
P-4094) strain \^ch keeps plasnid pNCSOO, in the 
Agency of Industrial Scieixe and Teclmology National 
Institute of Bioscience and limBn-Technology, as for 
Rhodococcus rhodochrous P-Il-12 3- 1 (FERM P- 
14193) strain w4iich in addition keeps plasnid 
pNC903 as the deposit number FERM P-4094, 
deposit it is done re^)ectively as dqmt nunber 
FERM P-14193 . 

[0008] In addition, In plasmid of this invention it is i 
ncluded, Diqjlication growable DNA region, it is 
included by ring shape plasnid which it can 
todiqplicate mdtiply inside E. coli and with 
intracellular of (B) E. coli, it is a DNA fragment vMdb. 
is quarried out from this said plasmid by restriction 
enzyme it is a DNA fragpKiit which includes (ORI) 
DNA region uinch operates as replication startof said 
ring sh£^ plaarid, if is, it is possible to be a entirety 
of said plasmid, or tobe one fragment is possible. 
Furthermore , as ring shq^e plasmid which it can to 
duplicate nultiplyinside E coli and, it can illustrate 
plasmid pHSG298, pHSG299, pUClS, pUC19 
etcasthoseofthepublickno\\1edge. DNArpgion 
(ORI) wliich operates as replicaticm start which is in 
plasmid ofthesepublic knowledge ORI is portion 
winch is inscribed regarding for exanqple plasmid 
pI£G2994n on restriction en^mem^ (Figures) of 
said plaatid, specific it is possible with literature 
which is ahneadyrqxMted Furthermore , restriction 
enzyme map of plasmid pH SG298, pHSG299 , 
pUC18 andpL)C19 ,isshownrespectivelyin Figure 
Sand Figure 6. Furthermore , in these figures, it 
show^inade Ecolialso position of dng resistance 
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[0009] 5fz. (C) aifflHttiie^^^i&DNA^igtt 
. m±tti> RhodococcousaicS-rSJfflS58tt:^H®rt"C* 

d&*a)3IJWWttiie^-t#tDN ABr>V> ai* RhodococcusS 

omWimtlmB^. Rlfl&Zf'yTs^ K pNCSOO I£L^^^ pNC903 
(zite^JSftTeatfirCcfcySAL. SiSlg*JJStt*^f Rho 

ite^liSF3^::fflL^b*t^o lElcli. Rhodococcus SlzSr-S 


[0 0 10] (C) IIS»J»t4ite^^#t;DNA«iJSEi: 

LT, *liB^5t&a)3g»j»1^e^$^t^DNA»r>^^ Rhod 
ococcusKIBBrt-e<Z)"7-*-i:LT^M<oai»JHttiie** 
D N A Bf )V i: * ^ (z-t^ $ # ^) Z ^ (c <fc y . ^ * 

X5 KA^^HSOSW^rtfwW^r-SClit*. X RhodococcusS 

MiRa<0'^flif=<fey. K}&< RhodococcusSiniSiD 


gene of public knowledge together as naiker. 

[0009]Furthernrn^Iii:ltides(Q dag resistance gene 
as fcH* ENA region v^cfa. It reveals inside bact^ 
coli^di belongs to Rhodococcousbeiis attached - 
wfaidiisnBde host. Being a DNAfiagrnent winch 
includes dng resistance gene winch can give drug 
resistance to the host to be, dng resistance gene of 
public knowledge, inside DNAfragqoent or 
Rhodococcus b^i% attadiedbacteria winch includes 
dnig reastance gene of kanan^dn reastance gme , 
anpdllin resistance gene and diloranphaiicol 
resistance gene or otter R coli derivation dng 
resistance g^ of public knowledge, it is possible as 
marker insidette for exariple E. coli as marker to 
illustrate DNA fragnrnt etc vviiich includes thednig 
resistance gene of derivation in thio ^ pick-15) ^ 
ton resistance gpne or other no cull D.oflF jpll-^ 
bacteria and Actinonycetes etc w^ch is close 
relationship. Especially, It introduces into ring shape 
plasnid which it can to duplicate nultiply insidette E. 
coli winch description above is done due to gene 
reconi)ination technology, drug resistance gene ofE 
coli derivation which neoplastic transformation it is 
possible intte E. coli showing this said drug 
resistance, it introduces into andthesaidplaarid 
pNCSOO or pNC903 due to gene reconbination 
techiwlogy , dn^ resistance gene of derivation is 
usedfor ideal for no cull D. off ^3 jpll ^bacteria 
wiiich neoplastic transformation it impossible in bacteria 
strain wiiichtelongs to Rhodococcus teing attached 
winchshows this said dng resistance and 
Actinort^tes etc which is in close relationship. 
Furthermore, if existence of plasnid is suggested inside 
fungus body both of bacteria and E, coli which 
teloiigto Rhodococcus being attached in, by drug 
resistance intergeneric, types of drugis not something 
wiiich is liirited to those wiiich are illustrated, tteDNA 
region winch in addition includes drug resistance g^ 
is good existing nultipleeven with one kind. 

[0010] Furthermore, DNAregion winch includes (Q d 
rug resistmice gepe doing, In containing with DNA 
fragment wiiich includes dnig resistance gene of E 
coli derivation and DNA fragment which includes 
inside Rhodococosbei^gE^tached bacteria dnig 
resistanoe goie of public knowiec^ as moiker together 
to dq)end. In presence or absence of drug resistance 
winch originates in dn^ resistance gene of E coH 
d^vationtodq^end, diis said plasnid existing inside 
fungus bocfy of E coli, in additioninside 
Rhodococcus being attached bacteria it is possible, 
becomes a moredesirable plaaiid to identify &ct that 
this said plasnid exists inside ttefurigus bocfy of 
Rhodococcus being attached bacteria with presence or 
absence ofthednig resistance winch originates in drug 
resistance gene of public kno\^e(lge as uBiker, 
re^)ectively. 
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[00 11] ^^mMOzT'yT.^ Ktt. mXiis iclT(D^SL\Z^ 

ysi»-rsct*<-e^So 5t-f. aiS:^5X5 k pncsoo o)m 

mSmm^i^^ (03) ^IMt pNCg03 a)$ies^§ssii&@ 
BaoiHU 3i::^7X^ K pNC903 (cfeU^TIiSqiBS^ Clal im 

l::ar-5®ttfi&*a):^^X5 K pNCSOO sEl>li pNC903 t^^M 
litis K(z#^*tL, B.-3Rhodococcus afwBf 


[0 0 12] ttz. ^mmp^vmsimmLmzf^T.^ kphs 

6298. PHSG299. pUClS. pUC19*i:S. ZtiiO^fy^^ \^{Z 

m-omm^{t^^^t^pmmm. m^it:f^:^th* puci 
8si; pucl9^cfca^rli. mmsm Hinc ll^ffil^r*fc. ^ 

vXS K pHSG298&l;pHSG299Jcfcl^•Ctt*J^Efi^ AccI ^ffl 

fc»*J8ISaLT. «Hg8S&^{0RI) DNA*a#t"4DNA 
Bt>i^?ISo ^13, C<Dcfc"5(wLT#b>lfcRhodococcus Sf- 
JS-rS®tt(0«I^T*ffiSi§5gRrtg'5PDNA|iiai:. ^ffiSSO) 


[0 0 13] COJ:3f;:L-C^btLfc:^7X5 K/)^b^S<DR 
hodocoGcus SfcBf SiffiB«l^(D»«Sl^'CiS$iprffi$ D N AH 

3IS«JKtt2e^^*#trDNABffrtt. flfr8aLfc<fe3*«^<Dai 
S'JHftite^^^fcDNASfrn-^^^t^btlS. 

702 [E.Kats. Journal of General Microbiology, 129, 27 
03-2714(1983) ] ifk^ti} Streptomyces Lividanse TK-24 
^mUL. ffb:h.defi»$»aLTDNABr>V$a;i»L. C 


[001 1] It can construct plasnid of this invention, with 
noeans bdowthefbrexanple. Hrst, referring to 
restriction enzyme cleavage (Figure 3) of this 
said plasnid pNCSOO or restriction enzyms cleavage 
ixBp (FigMre4) of pNC9Q3,the cleavage it does this 
said cycUc plasoid nBldng ise of restriction enzyme 
Qal restriction en^m BanilI,inaddition regarding 
plasnid pNCS03 reg3rding restriction aizyme and 
for example plasnid pNCSOO uiucl^xDSsess quantity 
of sin^e cleavage site in said plasnid making use 
of 1 .0% agarose gel electn^horesis or other method it 
isolates and refills an^e DNA fiagmaitv^ch is 
acquired. This DNA fragment is contained in plasnid 
whidi is chosen fromplasnid pNCSOO orthe 
pNC903 of strain derivation which belongs to (A) no 
cull D. off ^sjpl 1 bacteria contains diplication 
growable DNA region with intracellular of thebacteria 
strain which belongs to andRhodococcus being 
attached . 

[0012]hiaddition,plasnidpHS(3298, pHSG299, p 
UCl 8 , pLJC19 etc which it can to duplicate nultiply 
insidethe E. coli and, regarding restriction enzyme , 
for example plasnid pUClS and pUC19 
whiclpossess quantity of sin^e cleavagp site in these 
plasnid, nnkingiise of restriction enzyme IfincUand, 
cleavage it does plasnid making use of restriction 
enzyme AccI regarding the plaanid pHS(j298, 
and pHS(j299 , after alkaline phosphatase and 
reaction isolation and purification does, itobtains DNA 
jSrag^EntwiuGh includes replication start (ORI) DNA 
Next, with intracellular of strain which belongs to 
Rhodococcus beingattached which it acquires in this 
way it connects with thediqjlication growable DNA 
region and diplication growable DNA region with 
intracellular of the E. coli. Usually, to do easily by 
using commercial ligation kit it is possible connectioa 
introducing connected DNA which is acquired in 
theconiTination tent cell of £. coli, it cultures,, 
dif)licates in large scale. 

[(X)13] cutting ofiTDNA fragment which with intracellu 
lar of bactdia strain which fromthq}lasnid wiiidi it 
acquires in this way belongs to specified Rhodococcus 
beir^ attadiedincliides with growable DNA region and 
duplication growable DNA regicHi with intracellular 
offlie E coli with restriction enzyme, it recovers, 
isolation and purification does. Usually, you af^Iy 
isolation and purification cm agarose gel 
electrq)hcresis, cut band of ^iecified molecular weig^ 
liquate this» you are done by phenol chloroform 
treating and ethanol precipitation etc. On one hand, 
as for DNAfiagment which includes drug resistance 
gene, befisre it canuse I8>IA fragment which includes 
kind of various dnig resistance gme which was 
inscribed When it tries to use for example thio ^ 
pick-ip ^ ton resistance gpne, it cultures the 
Strqjton^ces Li vidanseIKr24 which keeps 
plasnid pi J 702 (£.Kats, Journal of general 
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P*;UA«iS. xiry-;i.aa^$fi)i9, Moohiology, 129,2703-2714(1983)), lysisit 

does thefimgLS body \^di is acqu^ 
fiiagtmit recovers^ isolation and purification itdoes 
DNA fragynent which from armng th^sft iiirliifles thio 
^ pick-iq) ^tonresistance gpoe, subclomng does 
this lTomplasrndA\Mdi it acquires in this \vay 
cuttiQg off specified fi-agqcntwithFestrictiGn enzyme, it 
recovers, isolation and purification does. iBually, 
" you ^ly isolation and purification, (HI agarose gel 

electrophoresis^ cut specified bandand liquate this, 
phenol cbloiofomi treat and ethanol precipitation ^c. 


[0 0 14] SfrSHLfcRhodococcus Sfcg-rSfflSttO 

MBSrtT?«Sorffi«:DNA«ia<t. xmmom^^Hv^mm 

hir)l^\zmALX:km\z^Si'rho :^^^mz<D^o\zLX 
mtihZfvT.^ Klcl±:f5X5 K pWC 5403. 7^5X5 KpNE 
9501^^<fc5, KT'Rhodococcus SSffl®^ 

:^%m(DZf37.^ K pNC 5403 
SRhodococcus rhodochrous lcS§ai^/'£ffl}fe^^*l^. SfE# 
PERM P-14322 <bLT, KpNC 9501 ^fflJ^A/fc* 

SKS^ PERM P-14323 i:Lrx||«ffiK^©X 


[00 1 5] :i^%m^mmm\z^i'jMi$^\zmMti>o 


^^if-'fy^^ KpNC5403 <D«iai 
(1) 3^5X5 KpNC500(D*HH**a)K^;^i-pUC18 ^<D^^ 

KpNC500(lx/g)(zSi|(!BBSBamHI(5unlts) ^iO;i. 3 

7 2 RHSJt^i^fco ctvs, i.osr^p-xy^u^aa 

Si (100V, 2RPfl) fCiCiMt. J57.2kbpa)/<>KSffly/£Lfc. 
C<D|B, ■9'-fX-7-*-i:LT^Ay7T-i;DNA(7)Hindl 

II mit^^miK DNAif>t(D»^g$^aiLfco t^jyaiL 

fcy^UA^b. ^J^^-S^i?. 2kbp<D D N ABr)^SSaM(cSai L. 

TEiaasa [0.025M (tKP+v>^;i/) ysyy 

, 0.025M EOTA : pH8.0 ] 1z5S»Lfcp HC:. 
^bti^pNGSOO BainHl^erDNA<Dp3|E%$Takara Blanting 


[0014] Next, before it connects with growable DNAreg 
ion which di5)lication growable DNA regiomncludes 
with intracellular of E. coli and DNA Segment and 
DNA fragment whichincludes drug resistance gene with 
intracellular of bacteria strain ^diich belong3 to 
theRhodococcus being attached which was inscribed 
To do easily usually, by using corrmercial ligation 
kit it is possible thisconnection. Introducing in 
conpetent cell of E coli, it diplicates plasnid whichit 
acquires in this way, in largp scale. Ih^ is a plasnid 
pWC 5403, plasnid pNE 9501 etc in plasmid which 
it acquires in this way of the this invention neoplastic 
transfomntion it does Rhodococcus being attached 
bacteria with these plasnid andnultiplies^ cultures with 
drug resistance culture mediun^ plasnid it recovers 
fromthestrain >^ch is grown, refines, verifies 
existence of these plasnid As for recornbinant which 
installs plasnid pNC5403 of this invention in 
Rhodococcus lixxlochrous ,as for reconbinant 
which in addition installs plasnid pNC 9501 as 
deposit nunber PERM P-14322 ,the deposit it is 
done in Agency of Industrial Science and Technology 
National Institute of Bioscience and Human- 
Technology as deposit nuni)er PERM P-14323 . 

[00 1 5] Next, this invention is e3q)lained concretely v\i 
th Working Exanple. Furthermore , below-mentioned 
Working Exanple is not somethingwhich Units 
technological range of this invention 

[Working Exanple 1] 

Construction of vector plasnid pNCS403 

(l)aoning to vector pl)C18 of E coli derivation of 
plasnid pNC500 . 

37 °C,2 time it reacted to plasnid pNC500(l g)in 
eluding restriction enzyme Baniil(Sunits). You 
sqipUed this» on 1.0% agarose gel electro^ioresis 
(lOOVand 2 hours), started cutting band 
ofapproxiinately7.2kbp. In this case, molecular 
wei^of DNA fi^gmeiit was calculated makirig use of 
theHndin digest oflanMaidiage DNA as size marker, 
fromgel wtdch is cut, it liquied DNA fi^agmmt of the 
molecular wsi^ q>proxinBtely 7.2 kt^ in electrical, 
phoiol - ddoroform treatment andthe ethanol 
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[00 1 6] *HB**0^^*-pUC18 O.Sug 
l8e«Hlncll(5units)t, 37°C. aRHSf&^-a-S:^^^^ K 
DNA^^SfLfco C<DSrt;ift1§(zlM Tr Is-HCI (pH8. 0) ^ 1 
mmUK. 7;i/*';*x:7r4r-t*(lunit) t65*te. 1 KBi 


[0 017] ±IH-r€)pNC500<DDNABr>Sr$^t\«tpUC18 O 

SgcOTakara ligation kit A ;*$5JD7l. a<}g}$Lfc. 
lcc<;)DN A;^;*^!::. 1 0§<Z)Takara ligation kit B 


[00 1 8] JM109tt<D3>ex>h-tr;i. (TOYOBOH) 

<Di^ii^mim\ soc c h y >^ h > 21 »sx:tx 0. 

5X. 0.025MNaCL 0.0025 KCL 0.01M MgS04. O.OIM MgCI2. 
0.02M^;U=l-X : pH7.4] ^^D7tT37"C. 1 m?^&t O Ltz 
o f#^)tifc*BSS. bOug/m\ 7>ev'J>. ImM IPTG 
v:^pf;u-j8-#v^ hfcf^/i/K) . 33«fet;o.02% X-gal 
(5-:^Dt-4- ^>K»;;u- iS-0- he^y 

*>K) *^t;LBSi6(10% h«J:^h>, 5% ^^x+x. 10% 
NaCI : pH8.0)(C^^L, 37"C. 1 ^tlMtSSLtco tt^^Lfc 

X^U-x>>fLfco ;^^7»;-x>>fLfcaPx-$300ml O 
LBiaE{*iSi6(50/ig/inl T>ev»j>^W) T^tSSL. Zf^T. 

5 KDNA*SDS-7;u*i;arcj:y*giHS!Lfco 


[0 0 19] (2) XbaH(pnl WO^omS 

flftlH (1) T*SaiiLfc:^5XSK(Ug)(::»]Ke«Xbal&i;K 
pnl (§5units)$l}D^. 37 *t:, 2 B^Psl&f&S •ti-:;^^^ S KD 
NAS^ifLfco C<DDNABr>%-$^t^;'a[$. 1.0X7:tfP-;^ 

y;na3cii) (loov. zmrs) izm-r. »9.9kbp<D/<>K$«i 

ACDHindlll mfe^fflt^ D N ABf>ta)»^-S*StaiLfc 


predpitaticm did and aftCT refilling, it mlted in TE 
buflFer (0.025M tris (hydrojtymrthjd) aminomrthane 
(tris) andO.QZS MED TA : pH 8.0 ). Furthanxjre, 
both ends of pNCSOO BanH cuttiig DMA wdrich 
isacquired bluntii^ ^as done nakii^ iBe of Takara 
Blantipg Kit. 

[0016] On one hand, vector pUC18 0.5 g of E. co 
li doiv^on restriction enzynEKiK:U(5units) and 37 
T andthe 2 hours reacting, it cut oflFsaidplasnoid 
DNA. 1 MTris- HQ (pH 8.0) 1/10 
peniitdi^inserting adding ^Icalinephospl^tase 
(lunit) fflKlthe65X and 1 houritreactaiinthis 
reaction nixture 1 penritting^inserting, phenol - 
chlorofomiit treated this solution, ethanol 
precipitation did and DNA fragrrentrecovered, in TE 
buffer melted 

[0017] At a time each 1 penritting^inserting it mixed li 
quid wiiichincludes DNA fragment of pNC500 \^ch 
description above is done andthe liquid which 
includes DNA fragn'ent of pUCl 8 , it agitated well 
inthis DNA solution including 8 permitting/inserting 
Takara ligation kit A liquid FurthemDre it added 10 
pemitting^insertingTakara ligation kit B liquid to 
thisDNA solution, 16 °C ,3 O-ninute iixaibate did 

[0018] After OX. 1 hour standing, it did thermal pro 
cessingof42*C, 2 nin in competent cell (TOYOBO 
make) ofEcoli JM109 strain including 
aforementioned DNA solution, 37 X and the 1 horn- 
shaking it did including SOC culture medium ( 
triptone 2%, yeast extract 0.5%,0.025MNaa,0. 
0025 KQ, O.OIM IV^ S04, O.OIM Mg 02, 0.02M 
glucose: pH7.4). it applied E. coH which is 
acquired, to 50 ^rri anpicillin , thel mM LPTG ( 
isopropyl- - g^lactopyranoside ) , and LB 
culture medium (10% triptone, 5% yeast extract 
and 10%Naa: pH 8.0) which includes 0.02% X-gal(5- 
bromo-4- chloro-3- indol>d- -D- 
g3lactop>Tanoside),37°Caridl ni^ stationary 
culture did plasmid was mami&ctured from white 
coIqiq^ winch api^ears, coIoiQ^which keq)S plasnid of 
objective by analyzing restriction enzyme cleavage 
mEpsoeeningwasdons. coloi^which screeningis 
done cultured with LB liquid culture medium (50 
g'ni anpicillin content) of300rrf , plasnid 
DNA large scale prq)aration was done with SDS-alkali 
method. 

[0019] (2)Manu&cturingXbaI-IQ>nI fragment 

37 *^C,2 time reacting to plasnid (1 g)whichisma 
nufactured withthe aforementioned ( 1) includii^ 
restriction enzyme Xbal andKpnl (Each5units),itcut 
ofilhe plasnid DNA liquid ^^di includes this DNA 
fragmoit, was applied on L0% agarose ^1 
electrq)horesis (lOOVand 2hours),thdxuKlof 
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[0020] (3) ^:tXhU:f h>Wttiifi*S#t?DNA 

^^7^^ KplJ702*ft^r4Htt-efe'5Streptooiyces livida 
nse TK-24$500in) (DiSi*:^^ CNutrient Broth No.2(0xoid} 

^StSSLfc. C<7)e$/Sr-tgSi«4^0.5units/ml (DSgt^tf^ 

Lfc» t§S;%7^^bStreptoinyoes Hvidanse TK-24<7)S{^$ftS 
L. TEJS«« C0.025M hUX (tKP*e^y^;U) TS^;* 

(h';x) . 0.025M EDTA : pH8. 0 ] VAir^. 
m}& CO. 3M V a 0, 025M h 'J X, 0. 025M EDTA. 2mg/[n 
2ing/inl T<7 0^^^::^^^^^— tr\ 50|ig/ml RNa 
se : pHS.O] 20inllcSSL, 30"C-e2 mmJ^JttS-^fzo "tOR 

b * * Om I $^^D L . g < L r ;!)^ b 55"C(DS j§ * 1 
BtPplMi^fco C(DiR*lz. :7xy-;t/ -j7PD7tx;uA 

PbI) o t#b*ifcaaia$. 4'tT*30«HI7000 xg <;)a'Dfc/)> 


• «OyttJLfcy;u/i^b. »*fi<S9.9kbp(DDNABf>V*SSlM 2?px5xinBtely 9.9 kbp vvos cut In this case, mDlecular 
f=»ajL* 7xy— ;u— ^PP*;UAffiai, ^uaKL wdgjiof DNAfiagoEntvv^ calculated irakinguse of 

TfliSL/i:tt. TElifi^fzSPLfc. tbeHmdlll digest of lanbdapl^DNA as sizenBrker. 

frcxn gel wiiich is cut, it liquated DMA fiiagqxnt of the 
molecular weigjit s^jproxiiiHlely 9.9 kbp in electrical, 
phenol - cUorofonntreatncnt andthe ethanol 
predpitatioQ did and after refining it melted in IE 
bufier. 

[0Q20] (3) Includes thio ^ pick-up ton resistance 
gene acquisition of DNAfragoEDtwhidi . 

Inoculation it did Streptomyces livida ns e IK-24 \^ 
ch is a strain wdiich ke^ plasnid pl J702 inliquid 
culture medium (Nutrient Broth No.2(Qxoid) 2.5%, 
glucose l%,glycii^ l%),of500ni 2 I hour 
diaking culture did with 30 °C. hi order to become 
concentration of culture medium 0.5units/nii with 
this time point, pennicilin G was added, furthermore 3 
hours culture continued with 30 X. microbe 
collection it did cell nuss of Strepton:^ces livida ns e 
TKr24 from femientation broth, with TE buffer (0. 
025M tris (hydroxymethyi) aminomethane (tris) and 0. 
025MEDTA: pH8.0) after washing, suspension did 
cell mass in thelysate (0.3M sucrose , 0.025M tris, 
0.025 MED TA, 2 mg/ml lysozyme , 2 n^ml 
achromopeptidase (EC 3.4.21.50) and 50 ^ni 
RNase: pH8.0)20ml,2 timereactedwith30°C In 
reaction nixture, to add solution 10 ni which consists 
of 2% sodium lauryl sulfate and the0.3M sodium 
hydroxide, after nixing well, 1 houryouputinwami 
bath of 55 °C. Uhtil in this liquid, entirety clouding 
does including phenol * chloroform (1 
penritting^inserting: 1 pemitting^inserting) solution 4 
ni , it mixed well, ( 1 minute ). you applied 
clouding liquid wdiich is acquired, on centrifijg^tion of 
the3 0 nin 17000 Xg with4 °Q top layer 
recovered 

[0021] For second time, after mixing well vis-a-vis top 
1^^ Ipemitting^inserting including 1 
pairitting^inserting phenol *chloroform(l 
pemitting^inserting: 1 permittin^inserti^g) solution, it 
didcentriftig^l separation of 3 O-ninute 17000 Xg 
with 4 °Qtq)layerwhich is sq)arated it recovered 
After agitating calmly, vis-a-vis top layer 
Ipenritting^insertii^ wiiich recovers, iiKluding 
Iponittii^inserting dietl^ ether, it left for a ^le. 
You threw away dieSiyl ether lay^ wliich is sqnrated 
into top layer, for thesecondtiine you extracted in 
bottom layer including diethyl ether, precipitate which 
is precipitated vis-a-vis bottomlayer 
Iponitting^inserting which after ether extraction is 
sq)arated,iix:ludingthe0.1 permittii)g^inserting3M 
sodium acetate aqueois solution and 2 
pemittipg^insertii^gethanol, it recovered with 
oentrifijg^tion. 

[002 2] E]iRLfca:l8«5*5inl <DTEa«rar::»»L. [0022] It nrited precipitate v*ichrecovere in TEbufiFer 


[002 i]Bg. ±®i§(z«L, i§a):7xy-;u-<7P 

P*;UA (IS: IS) ?gia**D^a<;Hffc«. 4 't:T*305J 
Pa117000 xg (D3l6«^S*m\ ^SIL/c±^$SffiJLfco \% 

o x-T;u«iaj«»«f«TBlS(c»L. 0.1 S(03M ttfi 


ISTA'sCcxivertedKokai(tm^, Version 12 (There nx^ be enm in the a ISTAcannot 
be held liable for any detrimmt fiomits use. WWW: http://www.iitflsrience.com Tel:800-43(>-5727) 


Rll 


JP 96056669A Machine Translation 

a(zCsCI*7.5g. KSmg/mljiibxf^i^'t^A-TE |8«^$2inl JD 

Kf&^Lko tom^iAimm 120.000 x ga>ffis«iBiS'& 

»fflLfco c<D^^xs Kiii»$n-:/^iy-;i.-efii3iLJIfti 

Kii»10|ig *«II8»«Bcll(2J»a) -eST^fe. 
^;HfcL. Cti$1.0%7tfP-xy;i.maj*S* (100V. 2RfPb1 

) izt'^ifs j^i.05kbp (D/N*>K^«jyasLfco «yajLfcy;u 


[0 0 2 3] (4) ^:j-x hu:/h>ffi^ttiie^^o-9•:^'27P- 
*!i®a«0^^drpUC18 0.5|/g $Si)(BBSBamHI (Sunlts) 

<t37°C, 2B5re1S/S^1±:f7X5 KDN A^^SrLfco 
;"ai#(::*fL, IM Tris-HCl (pH8.0) $1/10g^D:^T;U* 

ifdunit) ^65°c, 1 B5rB'5J5i^;$-y-fco zom^^y 
X y ^7 p p Aias L . X $t y -;u;tS U X D N A Br 
>^$[51i|XL, TES».^t(cJSSLfc, ffliaO) (3) vm&Ltz^ 
t:^h{y:fh ^i;D N A eff>^-^^t;'ai:pUCl8 

DNA®T>V$#t;,«^, «-1g-fo;1^L. Takara ligatio 
n kit mi:8mUK. fi<fll}$Lfco HC:. 1 0§<^>Takara 

ligation kit B ia^i&JDLT. 16^C.30 ^r^l-Y >+jlK- h 


[0 0 2 4] :^HmJM109 ^<D=i>t>>h-tr;U (TOYOBOS) 

S^ff l\ SOC site C h U :^ K > 2», e^x:tX 0. 51 0. 
025M NaCL 0.0025 KOI. 0.01M MgS04. O.OIMMgCI^, 0.02M 
^fjU3-X : PH7.4] *JD?IT37'C, 1 RPelSt^Lfc^ 
tifc*HB^. 50/ig/inir>ev»j>. Imli IPT6 (^V^Ptf 
htf^y vK) . fcJ:i;0.02X X-gal (5-::fP^ 
-4- -J^PP-S- >K';JU -iS-O- he^/ vK) 

tLBtSlft ih*J'fh> 10». BSx+X 5X . NaCI 10% : pH 
8.0] Izm^L. 37*t. 1«»a»»Lfco assL/tefeaa 

i:fcJ:ygM(;):^5X5 K$fi}tLTl^4zip«-^X^y- 
=-><fLtzo ;^^7y-->^Lfc3P--^300nil (DLBj-ai^S 
(7>ev'j> 50 //g/ml^^) T-ISSL. :^^7.^ KDN 
A $SDS-7;u* y ii fz J: U *SiBil Lfco 


ofSid ,tothBliqiiid2id added 7.Sg and 1.5 n^nl 
etUdhimfaromde-lE buffir and nixed CsG. Ibis 
solution \^ ^lied on density gradient caitrifi^ 
sq3arationof42tours 120,000 Xg plasmid 
fiactionA^iiicfa is detected by ultiaviolet li^ 
illuniiiation fraction collecticm^^ done. Has 
plaarid fraction was treated with n- htfanol and 
edndiumbronide was excluckd Furthomore, refining 
plasnid fiiaction was acquired after dialysis, with tbb 
ethanol predpitation vis-a-vis IE buflfer. Next, this 
refiningplasnid fraction 10 g 37^ and 4hours 
conplete digestion wasdone witii restriction enzyme 
Bcll(2 unit), this ^lied on 1 .0% agsrose gel 
electrophoresis (lOOV and 2 hours), band 
o%)proxinHtely l.OSkbp was cut. fromgpl^\hich 
is cut, it liquated DNA Augment of the molecular 
weight approximately 1.05 kbp in electrical, phenol 
- chloroform treatment andthe ethanol precipitation 
did and after refining, it melted in TE buffer. 

[0023] (4) Subcloning of thio ^ pick-i^) ^ ton resist 
ancegene 

Ecoli derivative expressing ^ ^ pUC18 0.5 g r 
estriction enzyme Ban5HI(5units) and37°C andthe 2 
hours reacting, it cut off plasnid DMA. Vis-a-vis 
reaction mixture 1 penritting'inserting, 1 MTris- HQ 
(pHS.O) l/lOpernittii^inserting adding alkaline 
pho^hatase (lunit) and 65 X mi 1 houritreacted 
phenol -chlorofomiit treated this solution, ethanol 
precipitation did and DNA fi'agmentrecovered, in IE 
buffer melted At a time each 1 penritting^inserting it 
mixed liquid whichincludes DNAfiiagoient v^ch 
includes thio ^ pick-iq? ^ ton resistance gene vAich 
ismanufactured with aforementioned (3) arid liquid 
which includesthepUClS DNAfi:agnrat,8 
pemitting^inserting added Takara ligation kit A liquid, 
agitated well. Furthemnore, adding 10 
pemitting^inserting Takara ligation kit B liquid, 16 
^ 3 0 nin incubate itdid. 

[0024]AfterO °C , 1 hour standing, it did thermal pro 
cessingof42°C,^2nininconpetentcell (TOYOBO 
make) ofEcoliJM109 strain including above- 
ncntioned reaction mixture, 37 and^ 1 hour 
shaking it did including SOC culture medium ( 
triptone 2%, ' yeast extract 0.5%, O.Q25MNaa, 0. 
0025 KQ, O.OIM Mg S04, 0.OIM M^2 , 0.02M 
^ucose : pH7.4). it applied Ecoliviiich is 
acquired, to 50 g/'ni anpicillin , thel nM IPTG( 
iscp-opyl- -g3lactopyranoside) ,andLB 
culture medium (triptone 10%, yeast extract 5% 
and l^a 10% : pH 8.0) vvliich, includesthe 0.02% X- 
g3l(5-bromD-4- chlcffo-3- indolyl- -D- 
galactopyranoside) 37 °C and 1 nigjit stationary 
culture (Kd plasnid was nxmufacturedfitnn white 
coloi^ which a}^)ears» colo^y^^ch keq)s plasnid of 
objective by analyzipg restriction cleavage enzyme 
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[0 0 2 5] (5) Xbal-Kpnl(^:i-;3^Hx3^h>Bttiie^* 

fllB (4) t?iaSLfc:^5XS K(l/ig)(cSfl®B*Xbali:Kpn 
l( S-5units) *JD?1. 37^. 2RrBlS)S*-l±:^5XS KDN 

100V, 2mS) *C)&Mt, «1.05kbp (D/OK^WyaiLfco C 
b . SJtil . O5kbp<0 D N A m)^^mfiWzm& L . 


[0026] (6):f5X5 KpNC5403 OyY^M 

(2) T-paLfc::^5XS Kir>^^#t;ji;"a<!:. Ufa (5 

5kbp <DDNAff)V$^fc5Sia^, ^Ig-ToiS^L, Takara I 
igation kit A ;*«*8§jD7l. a<a}$Lfco * biz, CCDD 
NAJS/'ftfci Og(DTakara ligation kit B ift^jESflL. 16^C 
,30 »PBl^>4ri^-hL/i. 


[0027] :^mm JM109«^<O3>ex> h-tr;U (TOYOBOK) ^ 

m^:m\ soc tgtfe^jp^r37"c. i mmtoLh. ^#btL 

fc*BB*. 50|ig/inl 7>ev';>. ImM IPT6, fccfclXO.O 
2X X-gal *^fcLB«il!j(=S*L, 37U 1 «»SlSSLfco 

P--*X<7y-->^rLfc» C0!):^5X5 K$pNC5403 
«Lfco X^'j-->^f(z<*:y^fcaP--^300nil (OLBiSi* 

s» (r>evy> so^g/mi*^*) -easL, 3^5x5 k 

PNC5403 *SDS-7;i.*yiSfcJ:y*SfflaLfco 


[0028] ( 7 ) Rhodococcus &mmO)m&^^ 


Rhodcoocus rhodcchrous ATCC 12674 «1 C 
Nutrient BrothNo. 2(0xoid) 2.5%,^f;m-X IS. ifyv> 1 


niqitbescreediig^^doQe. colony winch soeenipg 
is done was cultiD:ed ^th I£ liquid cdtuie nsA 
ampidllin 50 g/rd content) ofSOOni , plasmid 
DMA large seal e prq^aratioa was 6ant with SDS-alkali 
mstfaod. 

[0025] (5) Manu&cturii]gXhaI-lQ3Dl ( thio X pick-iq) 
^ ton resistance gene is ischided. ) fiagpent 

37 °C and 2 hours reacting to plaarid(l g)vAich 
is nxmu&cturedwith aforementioned (4) including 
restriction en^meXbal and K|ml( eacbSunits) ^tcut 

oflfplasnidDNA. liquid \^di is acquired, was 
applied on 1.0% agarose gel electrq)horesis (lOOV 
and 2 hours ),the band of approxinBtely 1 .05 Id^ 
was cut. In this case, molecular weigjit of DNA 
fragment was calculated nxJdng use of theHindlll 
digest oflanixia phage DNA as size marker, fromgql 
\^ch is cut, it liquated DNA fragment of the molecular 
wei^approximately 1.05 kbp in electrical, phenol - 
-chloroformtreatment andthe ethanol precipitation 
did and after refining, it melted in TE buffer. 

[0026] (6) Production of plasnid pNC5403 

Solution and each 1 permitting^inserting which includ 
e DNA fragmentof molecular wei^ approximately 1. 
05 kbp ^\ilich includes thio X pick-up ^ton 
resistance gene which is manufactured with solution 
and aforementioned (5)which include plasnid fragment 
which is manufactured with aforementioned(2) it nixed, 
8 pemitting^iiiserting added Takara ligation Idt A 
liquid, agitatedwell. Furthermore, it added 10 
pemitting^inserting Takara ligation kit B liquid to 
thisDNA solution, 16 °C 3 0 nin incubate did 

[0027] After 0 ""C , 1 hour standing, it did thermal pro 
cessing of 42 °C , 2 min in conpetent cell (TOYOBO 
make) ofE. coli JMl 09 strain including above- 
mentioned reaction mixture, 37 °C and the 1 hour 
shaking it did including SOC culture medium it 
^lied E. coli wWch is acquired, to LB culture 
niediumwhichincludes 50 g^mi anpicillin , 1 mM 
IFTG, and 0.02% X-g^l , 37 °C and 1 ni^ 
stationary culture did plasnid was mamt&ctured from 
wiiite ooloiQr vAidi aj^^ears^ colonywindi keqis 
plasnid of 6bjective by analyzii^ restriction enzyine 
cleavage map screeningwas done. This plasnid 
pNCS4Q3 it designated colony w4iich is acquired 
with screening was cultured with LB liquid culture 
medium( anpicillin 50 g^ml content) of300nd , 
plasnid pNC5403 large sc^eprqparation was done 
with SDS-alkali method. 

[0028] (7) Neoplastic transfomxition of Rhodococcus 
being attached bactaia 

Inoculation it didRhodcoccusifaodccfarousATOC 
12674 strain 1 platinumloop in liquid culture 
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X 1 {zmmL. zox-QimasmmmLtzo zomiSi-Qism^ 

P tSSa CvaS 10. 3g, K2S04 0.025g, MgClzBHjO 0. 202g 
, f&3^S^ 0. 2011. 0. 5% KH2PO4 Iml. 3. 68% CaClj • 2H2O 
lOml. 5.73X h»;x>«f^jU-2- r S x^r >^;u;f^>^ lOm 
I. H2O SOml : PH7.2 ] VSt»». ClOmgU VT^-A. 

lOmg T^?D^K:ff^y— tf/ml PSffiiS] (cSSLfco C(D 

KpNC540i SiS 1 /i ! (iS:^7X 5 K$0. 1 ug^^) 
tmit^SSmOuKmoeW/ml) $;1^L. Hrz200 /il <D2 
5XPEG8000 (;K';x^u>^-i;=i-;u8000/PSffi;'aE) ^SJP/I 

R2YEM4S^m* CvaS 10. 3g, K9S0a 0.025g, MgCU 
6H2O 1.012g. -JfiUa-X Ig, O.Olg. gig^S 

;m2ml. esx+x 0. 5g, h'jA>^;u-2- 7S/x^> 
x;U7fv>K 0. 573g. 2. 2g; 0. 5% KH2PO4 1. 0ml. 5M CaC 

I22H2O 0.4inl. 20% L-7;u^-> I.SmlJN NaOH 0. 7nil.H20 
lOOml ) (C^^iL30"C-C24KPd3tSSLfc^. 50// l/ml 
hU:/h>Ay SNAS5i^iSife CNutrient broth 0.8%. 
0.3%] ^agU. 30*t-e3-5HrBllgSLfco ttSL 

3^11. 0 kbp<03^7;^S KpNC5403 (On^^mmLtzo ± 
iaiSS$nfc®^*tt, Rhodcoccus rhodcchrous 12674 (PNC 54 
03) (ga#^FERH P-14322) i: LTXHftWK^^X^X^ 


medium (Nutriait ax)thhk).2(Qxoi(0 2.5%, ^ucose 
l%,gJycmB 1% ), 2 1 hour shaking culture did with 
the30^ In ordCT to become ooo^itraticm of culture 
medium 0.5units/iri with this time point, pamicilin 
G was added, fiffthamore 3 hours cdture continued 
with 30 Xw microbe collection it did cell mass from 
&TDQ]tationfaroth, after washing in lysate(10nqg 
lysozyme and 10 nqg achromDpq3tidase (EC 3.4.2 1 . 
50)/nl P buffo- )siKpaision did with P buffer ( 
sucrose 10.3g, K2 SOt aQ25& MgOa 6 H2O 0. 
2Q2g, trace metal liquid 0.2 ml ,0.5% KH2PO» 1 ml , 
3.68% C3aCl2 * 2 H2O lOnJ . 5.73% trisn£thyl-2- 
anino ethane sulfonic acid lOni, H2O 80 ni : pH 
7,2). With 30 °C 2 hours incubate after doing, 
nicrobe collection it did this su^)ension withthe 
centrifiig^l separation, 2 time wudied with P buffer, 
suspension didag^in in P buffer. It nixed above- 
mentioned plasnidpNC3401 solution 1 1 (said 
plasnid 0. 1 g content) and cell mass su^5ension 
10 1 (109 cells/ni),furthernx)rethe adding and - 
mixing did 25% PEG 8000(polyethylene glycol 
800WP buffer) of200 1 , lOninink *P ^ Ijp7 
didwith 25 °C At a time 100 1 , it applied this 
liquid to R2YE regeneration ag3r culture medium ( 
sucrose 10.3g,K2SO40.025g. IVfeCl2 6ffiO 1. 
012g glucose Ig, casaminoacid O.Olg, trace metal 
liquid 0.2 ni, yeast extract 0.5g, trismetltyl-2- 
amino ethane sulfonic acid 0.573g agar 2.2g,0.5% 
KH2POtl.0ml,5MCaCl22H2O 0.4nl,20% L- 
arginine 1.5ni ,lNNaOH0.7nJ ,H20 100 ni ) 
andthe 2 4 hours afto- culturing with 30 double 
layer it did 50 Vxri thio ^ pick-iqj ton entering 
SNA ag9r culture medium (Nutrient broth 0.8%, ag^r 
0.3%) finthermore, 3 to 5 day culturedwith 30 °C. 
From colony ^\^^ich appears it recovered, refined 
plasnid andoffered to agarose gel electrophoresis^ it 
verified existence of plasnid pNC5403 of the 
molecular wei^ approximately 1 1 .0 kbp by 
dyeing gel with ethidiumbronide. Well description 
above as for strain vvtdch was cdtured, as theRtodco , 
cc us rhod cc hr ous 12674(PNC 5403) (deposit 
nuntoFERM P-14322) in AgOKy of Industrial 
Science and Technology National Institute of 
Bioscience and Human-Technology deposit it ia 


[0029] 

immmzi 

PNC9501 <D«tlg 
( 1 ) -^vX S KpNG903(D*BB4«a)^^7 5?-pUSG299 ^0 

^5X5 KpNC903(l//g)(z«|l8»«Clal(5unlts)*3!lDi. 37 
2 mUK^i-^fzo CtL^. i.o%7#p-xy;u^aac 

Si (lOOV. 2^Pb1) \zt^\-t. *52.4kbpa)/N*>K£WyffiLfco 
COB. •y'-fX'7-*-tLT5A5r3'T— :;DNACOHindl 


[0029] 

[Workii^ Exanple 2] 

Construction of vector plaarid pNC9501 

(l)aoniiTg to vector pUSG 299 ofEcoli derivation 
of plasnid pNC903 

37 *^,2 time it reacted to plasnid pNC903(l g)i 
ncluding restriction enzyme Clal(5units). 'niis,was 
£q)pliedon 1.0%agEirosegelelectriq)hoaiesis (lOOV 
and 2 hours), band ofqpx>ximately 2.4 kbpwas cut. 
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NABr)%-$. TESSjft [0.02511 h'JX (fc:KP+^>^;u) 
75/>*> (h'JX) , 0.02511 EPTA : pH8.0 ] \zm»Ltz 


[0 0 3 0] *KSd&*<;)^^^r-pHS6299 O.b ug ^ 

Ummm kco\ (5units)-e. 37^. 2KPBl&fS*#:f^XS K 
DNA*«lBrLfc. C0&^6Sj|1§rz1/lO§(OlH Tris-HGKp 
H8.0)$Jd*. 7;U*V*X7r5'— *f(lunlt) tSSXi^ 1 R 
rasR; $ Htzo c<7)S;*S 7 X y — ;u- -i? a p AfflS l , 


[00 3 1] ±ISa)pNC903DNASf>T-tpHSG299 DNAWf)^^ 
&1§-fO;I^L. Takara ligation kit A 
0DNA;*i;-S8§^JlP;^, fi<^i$L/co CODNAig 
iSCil 0§a)Takara ligation kit B iS^igJOL. -16**C.30 Jj^ 


[0 0 3 2] JM109»0!)3>eT->h'b;i/ (TOYOBOSl) 

(c±iasi£5«$jD^. 0 ^. mPaifigs, 42"c. 2«^P0i(osft«Q 
S^fitv see Sift [ h i; h > 2%. Blsx^^x o. 51 o. 

025M NaCI. 0.0025 KG I. O.OIM MgS04, O.OIM MgClj. 0. 02M 

pH7.4] inu^xzrc. 1 m^mtoLtz. 

tifc^BB^. 50(ig/(nl*-^v^i/>, ImM IPTG (-f VT^Pt 
-iS- he^/ vK) . teJ:t;0.02» X-gal(5-:^a^ 

-4- -r>K'j;i^ -P-D- i5=7^ hkf^y vK) 

feLBigtlfe Ch»;::^h> lOS. g^x^^px 5S. NaCI 10% : p 
H8.0 ] zrc. I^SfMigSL/co tt?^Lfcefe=3 

l::«fey iM(D:^5XS K^«i#LTl>S=i dx-$X>7 y-x 
V^^Lfco X<7U-x>yLfc=iPx-$300inl 0LB;-a«:SJ6 
(*:^7-<v> 50^g/ml^^) r*S§|L. "Zf^XSKDNA 
^SDS-T JU* J: y >:Sia» Lfco 


[0 0 3 3] (2) Xbal-Kpnl Br>V<3Dliaa 

ItllB (1) r*iaaLfc:^7X5 K(l/ig)(z»)EBB«Xbali:*J{g 
»«Kpnl («-5units) £jDi. 37 "C. 2 KlfflSJSi1i':^5X 
5KDNA*«BfLfco C<Z)DNA»f)^*^t;«*. 1.0XT# 

p-xy;i.sax*is (loov. 2ms) izt^n. $55. ikbp<o/<> 

$;DNA<DHindlll jm«5$fflt\ D N Aif>^r(D»^fi*» 


In this case, size of Eft^ was calculated nakiiig use of 
theMndlll digest oflanlxia phage DNA as sizeiraiter. 
fromgel AAinchiscutit liquated DNA fi-agment 
o%3proxinHtely 24 ktp in electrical, phmol - 
cMoroformtreatnsnt and the elhanol precipitation did, . 
refined. It refined and nelted DNA fragment, in TE 
buffo: (0.02SM tris(lQdro?Qanetfa^)anincm£ihane 
(tris) and 0.025 MEDTA: pH8.0). 

[0030] On one hand, vector pHSG299 0.5 g of E. 
coli derivation with restriction enzyme AccI (5units), 
37**Cand 2hoursreactiii&itcutoffplasraidDNA. 
alkaline pho^hatase(lunit) and65°C and 1 hour 
it reacted to this reaction mixture Ipenrittii^inserting 
including 1/10 permitting^insertirig 1 MTris- HQ (pH 
8.0). phenol - chloroform it treated this solution, 
ethanol precipitation did, DNA fraginentrecovered and 
and in IE buffer melted. 

[003 1] Above-mentioned pNC903 DNA firagment and 1 
iquid which includes pHSG299 DNAfiBgment 
werenixed, at a time each 1 pemitting^insoling, Takara 
ligation kit A liquid wasagitated vvell including this 
DNA solution 8 pemitting^inserting. Furthermore, it 
added 10 pemittii^inserti^g Takara ligation kit B 
liquid to thisDNA solution, 16 °C ,3 O-ninute 
incubate did. 

[0032]AfterO 1 hour standing, it did thermal pro 
cessingof42°C,2nininconpetentcell (TOYOBO 
make) of E. coli JM109 strain including above- 
mentioned reaction mixture, 37 °C and the 1 hour 
shaking it did includir^ S(X: culture medium ( 
triptone2%, yeast extract 0.5%, 0.025MNaa,0. 
0025 KQ, O.OIM MgSCM , OOIM , 0.02M 
glucose: pH7.4). it applied E. coli which is 
acquired, to LB culture medium ( triptone 10%, yeast 
extract 5%andNaa 10%: pH8:0)\\Wch, 
includes50 g^ml kanan^in^ 1 mM 
IPTG(isopro^ - - g^lactopyranoside), and 0.02% 
X-g^l(5- bromo- 4- chloro-3- indol>d- -D- 
g^actopyranoside) the 37 °C and 1 ni^ stationary 
culture did. plasfnd was manu&ctured from white 
colony vMch appears^ colony>^di keqis plasni d of 
objective by analyzing restriction enzyme m^ 
screeningwasdonc. colony wliidi screening is done 
was cultured with LB liquid culture medixm ( . 
kanan^dn 50 g^nl content) of 300 nl , plaand 
DNA large scale prqsarafion was done with SDS-alkali 
method. 

[0033](2)Manu&cturingXbaI-KjpnI fiagrnent 

37 °C,2 time reacting to plasmid(l gjwhichisma 
nu&ctured withthe aforementioned ( 1) including 
restriction enzyme Xbal and restriction enzyme Kpnl 
(£ach5iinits) ,itcutoffplasmidDNA liquid which 
includes this DNA fiiagment, was ^lied on 1 .0% 
agarose gel electrophoresis (lOOVand 2hours), 
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[0 0 3 4] (3) KpNC9501 (JOf^St 

ItrIB (2) T*i)3ilLtc3f5X5 KSrfr^^fcSjiSt. ±IH09I 
Jig«1<0 (5) T*i8SL/c^:)-xhu:;^h>Httite**#t^ 
DNABf)V (t^l.OSkbp a)Xbal-Kpnl «ISgS^«OBfDN ABr)^ 

) $^t;^i«. #1§-foS^L. Takara I igation kit A ;*S 

OTakara ligation kit B iSSiiiDL. 16**C.30 ^Pel-O+a 


[0 0 3 5] ^mmM09 ^<D^>\l^>h-h)l (TOYOBOIJ) 

soc tBit^mxx3rc. i RrBi®<b3Lfco 

50/ig/m^*:^7>r ImM IPT6, fcJ:r/0.02% 
X-gal S^tLBigifelc^^JL. 37"C. 1 SSfSiSSLfc. Hi 

--SX^'j-nXfLfc. K*pNC9501 

tfe (*:^7^v> 50 /zg/inl#W) T-tgSL, :^^XSKpNC 
9501 $SDS-7;uAijai::J:y;fcSiHSSjLfco 


[0036] ( 4 ) Rhodococcus mmmomnBWk 


Rhodcoccus rhodochrous ArCC 12674 1 fi^5^;'St*tSi6 C 
Nutrient BrothNo. 2(0xoid) 2.5%, 1%. ;^'jv> 1 

K ] izmmL. 30%T?2mrd£Si8lf L/co C(Ol^j£[-CiS«;% 
«0.5units/(nl (Dagi:ftS<fco(cK-vy >G ^aiiDL. * 
bfc30^-e3 l^ratBS^«SlLfco SS;'a/)^bS<*$*SL. 
P SeSiS [vaffi 10. 3g. K2S04 0.025g. MgClzSHgO 0.202g 
. ISS^SiS 0. 2m 1 . 0. 5% K^P04 1 m 1 . 3. 68% CaC 1 2 • 2H2O 
lOml, 5. 73% hi;x^^JU-2- TS^ x^i>x;U;t^>K lOm 
L H2O SOml : pH7.2 ] VSt^^. SBjft [10mg«r/^-A. 

lomg T^o^^zf^if—^Mi pmmm izSMLtz. 
L. p gffiiaT-2 [Hi25t?f L. wxfp mmmz^mLfz. ±iaco 

KpNC9501 »j8t 1/i I (^3^5X5 K^O. 1 /ig^*) 
i:Hi*aiSaiO^I(109cell/inl) i&^L. 5(z200 //I (D2 

SXPEGSOOO {iKyx^u>^f»j3-;u8000/p««a) ^ajas 


tfad>aidofq3praxuiBtely5.1kjbpwascut Inthis 
case, molecular wri^ of DNAfiagmentvvas 
calcidatednBkingiseofthelfiixIin digest of lanlxia 
phagsDNAas sizeoBiker. fromgeluiiiciiiscut,it 
liquated jyNA fiagment of the imlecular wd^ 
approxiiiBtelyS.lkbp in electrical, phenol- 
ddorofamtiffltiimt aadthe etfaanolpredpitaticiidid 
and after lefinipg it melted in TE buffer. 

[0034] (3) Froducticmof plasrndpNC9S01 

Solution and each 1 pemitting^inserting vMdi includ 
eDNAfragnKnt(XbaI-I^ restriction aizyme cutting 
DNA fiagpient of approximately 1 .05 kbp ) which 
includes thio ^ pick-i^) ^ ton resistance gene \\hich 
isHBHufactured with (5) of solution and above- 
mentioned Working Exanple I wiiich include plasmid 
fragncnt which is manufactured with aforementioned(2) 
it nixed, it agitated well including Takara ligation kit 
A liquid 8 pemittin^inserting. Furthermore, it added 
10 pemitting^inserting Takara lig^tionkitB liquid to 
thisDNA solution, 16 °C ,3 0 nin incubate did 

[0035]After0 °C , 1 hour standing, it did thermal pro 
cessing of 42 ""C , 2 nin in conpetent cell (TOYOBO 
make) ofE. cohJM109 strain including above- 
mentioned reaction mixture, 37 °C and the 1 hour 
shaking it did including SOC culture medium it 
^lied E coli which is acquired, to LB culture 
medium vAichincludes 50 g^ml kananycin , 1 mM 
IPTG, and 0.02% X-g3l , 37 X and 1 nigjit 
stationary culture did plasnid was manufactured from 
white colony which appears, colonywhich keeps 
plasnid of(4>jective by analyzing restriction enzyme 
cleavage m^screeningwas done. IMs plasmid 
• pNC9501 it designated colony which is acquired • 
with screening was cultured with LB liquid culture 
medium ( kanan^n 50 g/rti content) of 300 ml , 
plasmid pNC9501 large scale preparation was done 
with SDS-alkali method . 

[0036] (4) Neoplastic transformation of Rhodococcus 
beii^ attadied bacteria 

Inoculation it did Rhodco cc us rhod cc hr ous ATOC 
12674 strain 1 platinumloq) in liquid culture 
medium (Nutrient &othNo2(Qxoi<0 2.5%, ^ucose 
1%, glycine 1%),2 1 hoursfaakii^cidturedidwith 
the30°C In order to become concentration of culture 
medium0.5umts^ nl with this time point, pennicilin 
G was added, fiirthOTnore 3 hoiirs cdture contiiiued 
with 30 microbe collection it did cell mass from 
fermentation broth, after washiiig in lysate(10ng 
lysozyme and 10 wg achromopeptidase (EC 3A21. 
50)/ni P buffer) suspension did with P buffer ( 
sucrose 10.3g, K2 SO 0.025g, Mgq26H20 0. 
202g, trace metal liquid 0.2 ni , 0.5% KH2PO4 1 td , 
3.68% CaOl * 2 H2O 10 ni , 5,73% tris nEtby1-2- 
anino ethane suIfcHiic add lOiri, H2O SOmi : pH 


ISTA'sCQnratedKokai(tn:]), Version 12 (ITieremoy be errors in ISTAcannot 
be held liable for ariy detriment fiomits use. WWW: http://www.intlsciaioe.CQm Tel:800430-5727) 


JP 96056669A Machine Translation 


R2YEflflt«5^att C'>a» 10. 3g. KoS04 0.025g. MgCIo 

6H2O i.oi2g.^f;u3-x ig, *ifsyfi o.oig, ag^S 

«0. 2inl. 8«x+X 0. 5g. h ^;U-2- T S y xi? > 
0. 573g. 2. 2g, 0. 5% KH2PO4 1. 0ml. 5M CaC 

I2 2H2O 0.4int. 20% l-T)U^=-y t.SmU IN NaOH O.ymLHjO 

lOOmI ] fcS*L30-C-e24RPBl«SLfc»* 50ii l/(nl^:i-X 
hU:^h>Ay SNA^3^Sife CNutrient broth 0.8%, 

0.3%] ^SHL. S(33O^r*3-5 0r^^»Lfco tbSLfc 

«6.2 kbp a)::^5X5 KpNC9501 0?¥«*?SSLfco ± 
IBtgS^tlfcStttt. Rhodcoccus rhodochrous 12674 (PNC 95 
01) (SftS^FERM P-14323) i: LTXHBEffiK^^X^III 


72). AWth SOX 2 hours ink »4> ^ I jp7 after doing 
nicrobe collection itdid this suspension with 
centrifi^ separation, 2 time washed with P buflFer,the 
su^)ensiondidag^ininP buffer. Itnixedabove- 
n£ntionedplasaidpNC9501 solution 1 I (said 
plasoidO.l g content) and cell nasssuspenaon 
10 l(109celWni),furthOTimethea{^^ 
nixing did 25% PEG 8000(polyetl^ene ^ycol 
8(X)0/P buffer) of 200 1 , lOninink ^ Ijp7 
didwith25°C. AtatimelOO 1 ,it^liedthis 
liquid to R2YE regeneration ag^r culture medium ( 
sucrose 10.3g, K2 SO» 0.025g, Mgq2 6H20 1. 
0I2g glucose Ig casaninoacid O.Olg, trace metal 
liquid 0.2 ni , yeast extract 0.5g, tris methyl-2- 
anino ethane sulfonic acid 0.573g, ag^r 2.2g,0.5% 
KH2PO4 1 .0 ni , 5 MC a 02 2 H2O 0.4 ni , 20% L- 
arginine 1.5 ml , IN NaOH 0.7 ml ,H20 100 ml ) 
andthe 2 4 hours after culturing with 30 °Q double 
layer it did 50 I/ni thio ^ pick-ip ^ ton entering 
SNA agar culture medium (Nutrient broth 0.8%, ag3r 
0.3%) fiirthemwe 3 to 5 day culturedwith 30 
Fromcolony which appears it recovered, refined 
plasnid, offeredto agarose ^1 electrophoresis, it 
verified existence of plasmidpNC9501 of molecular 
wei^ approximately 6.2 kbp bydyemg gel with 
ethidiumbronide. D^cription above strain which was 
cultured deposit is done inthe Agency of Industrial 
Science and Technology Natioml Institute of 
Bioscience and liiman-Technology as Rhodco cc us 
rhodochrous 12674(PNC 9501) (deposit nunter 
FERM P-14323) . 


[00 3 7] 

[^p^oas] ^%^Momm:fv^^ :^B®&t;Rhodo 

coccus S$fflSrtT-«SBrfig^d:v-v K^C 

T. yi3)i'f^tyt)UAmm^\zisi^x^^ti<-5!mx$>^. 
m±-^<?^-mzis{f^:f^7.^ ^*^<?if-tLx^mx& 

oi^mBm^immL. mmnumi^^mLxs^iomm^ 
itm&niMthiiti>ztf}<x^. y.smtti>smti<D& 
nt(D&fe^\z^i^^mtsitm^'(^»mRf^Mm<Dm&^^o z 


[0037] 

[Effects of the Invention] Novel plasmid of this inventi 
on inside E. coli and Rhodococcus being 
attachedbactcria with replicatible buttle vector plasnid, 
is useful in order breeding, to inprove 
thenicroorg^nismwhich it can utilize in industrially. . 
Especially, cyclic plasmid pNC903 which is used with 
this invention has had cleavage siteeach one due to 
various restriction enzyme, making use of cleavage site 
which thisspecific is done, can introduce can decorate 
inported DNA fi:Bgment, candevelop maary usefiil 
plasnid vector. Furthenxiore,asfor this said plaaxid, 
copy is possible withiK) cull D. ofi*> jpl 1 bacteria 
ashost,ininnocullD. off*5 jpll ^ bacteria,it is 
useftil as plaarid vector in hcst-vector system In 
addition, said plaarid using Introducing decorating 
inported DNA fragnfcnt, cyclic plasnid vector which is 
acquiredtodo, Furthermore it is possible to produce 
usefid metabolite and enzymatic reaction product with 
thevarious enzyme or to install gene which protein 
code is done makinguse of neoplastic transformation 
strain of host nicroca-g^nism v^ch introduces cyclic 
plasnid winch isacquued, culturing said neoplastic 
transfomBtion strain, enzyme of objective or it 
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ispossible, to produce protein, with reaction of enzyns 
and thesubs&:ate \^di in additicn it nskes ol^ 
in cjcUc plasmd vector >^cfa isaoquired. 


[Bdef E;q)Ianation of the Dra^ving(s)] 


im 1 1 *«IS<D v-v ^r-pNC 5403a>SqK»«iBSi6 [Figure 1] Restrictiaaai^me rupture n^ ofduittle v 

Ho ector pNC 5403 of this inventioa 

[02] *fgeB(Dv-v hiU^^i»-pNC 9501<DMfBB«BBSife [Figure 2] Restriction oizymB rupture ofshuttlev 

Bo ector pNC 9501 of this inventioa 


[IS 3] zf=y7.^[:pmsoooMmmmm&ibmo 


[Figure 3] Restriction enzyme cleavage rtap of plasnid 
pNCSOO. 

[Figure 4] Restriction enzyme cleavagp nap ofplasnid 
pNC903. 


[05] -^"y:^^ KpHSG298 St;pHSG299 a)Sij(igS#BB Sifts [Figure 5] Restriction enzyne cleavagp nnp ofplasnid 

pHSG298 andpHSG299 . 

[06] KpUClS &i;pUC19 (Z)Si][g»^§8Si60p [Figure 6] Restriction enzyne cleavagp nnp ofplasnid 

pUC18 andpUC19 . 
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[US] 



r-C**TTCCiCCTC6CT*CCCCCC6ATCCTCr4CA6TCtACCTCCACCC*TB CA*0CTTC CC-r 

(Shim 


l--6CC*JPCTTCCAT«CCTeC*C0Tee*CTCr*6A«<aTCCCCC«CTACCeA«CTCCA*TtC-r 


. -1. 


[Figures] 
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[Figure 6] 



|--fiiUrTC«A6CTC6ef ACCC66C8ATCCTCrACAeTefiACCTeCACCCATCCAA€CTtCCC'r 



r*'CCCAiCCTrCCATCCCrCCACCrCCACTCTA6ACCATCCCCCC&TACCCACCTCCAAT7Co3' 


ISTA's ConvertedKokai(tni^, Version 1 2 (There iray be enors in the above trandatioa ISTA cannot 
be held liable for any detriment fixMnits use. WWW: http://www.intlscience.com Tel:80(M30-5727) 
Total Elfish Wonis = 6824 


P.20 


